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CHAPTER I

Introduction
Educators are continuously searching for better
techniques for working with young children and
establishing developmentally appropriate curricula.

We

have witnessed a great surge of interest in the work of
Piaget, and its many implications for educating young
children.

His investigation into development of a

number of logical, physical, and mathematical notions
contains several ideas which, if suitably explored and
developed, could prove valuable to educators and
instructional planners (Ginsburg and Opper, p. 218).
There are indications from Piagetian research, relevant
to both affective and cognitive development of
children, that a mathematics program for young children
should be one of exploration and manipulation of
physical materials.
Typically, math is viewed as a subject area in
which students primarily learn through drill and
problem solving.

The content is well defined and

certain skills are needed.

Children learn

computational skills since they are required in
everyday. life.

Traditional approaches stress the

notion that math is a subject matter which is
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internalized by children, that "abstraction" is
synonymous with symbolization, and that the
internalization of this knowledge is best accomplished
through individual exercises with objects and feedback
from teachers concerning the child's performance
(Kamii, 1985).
The greatest challenge to educators is to glean
and retain successful elements of earlier programs and
integrate them in an effective math program.

One such

program was developed in 1907 by Maria Montessori in
Italy.

She developed instructional _material which

encouraged the use of self-selecting and
self-correcting strategies for children.

The teacher

demonstrated the lesson and then children attempted to
repeat the task.

Her approach had children_ learn by

doing rather than listening to instruction (Berger,
1987).

Montessori believed in building independence

and problem.solving skills; therefore, the teacher was
to refrain from interrupting while the child was
working.
In the United States, Patty Smith Hill, Frances
Parker, and John Dewey drew away from structured
educational practices and moved toward a curriculum
that included problem solving and learning by doing
(Berger, 1987).

This approach was child-oriented and

less structured than Montessori's methods.
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In the 1930's, the math curriculum was carefully
planned and included experience units (Grossnickle,
1983).

Several subject areas were treated together as

an integrated whole.

Units typically were The Grocery

Store, The Post Office, Community Helpers, and other
socially related topics.

Children were able to view

arithmetic in action.
By 1940, Gesell and Ilg had become the dominant
influence on the maturational view of development
(Sunal, 1982).

According to Gesell and Ilg (1949),

each child will develop unique talents, with which
he/she has been endowed by genetic inheritance.

This

process can be influenced, but not produced, by the
environment.
The traditional school program, which provides a
preset curriculum based on textbooks, assuming a group
standard of readiness, would be unacceptable to
maturationists (Sunal, 1982).

This philosophical view

holds that the teacher must be prepared to provide
instructional materials·and educational experiences as
the child exhibited readiness and interest.

Direct

instruction would coincide with the child's interest.
The era of the 1950's and 1960's saw a large and
sustained effort to reform curriculum and instruction.·
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Even before the successful launching of Sputnik I
by the Soviet Union in 1957, there was vast improvement
in elementary math programs (Grossnickle, 1983).

The

effort was aimed at an American victory over the Soviet
Union in the space race, which would be run and won by
mathematicians and scientists (Grossnickle, 1983).

The

1960's saw a renaissance of interest in early childhood
education as a means of addressing the consequences of
poverty for children (Schweinhart, 1986).

It was

regarded by many educators as an era that would
transform schools (Ornstein, 1982).

Individualized and

programmed instruction were major innovations during
this period.

-Most.of the individualized programs were

very structured and provided ·for curriculum stated in
behavioral terms.

Programmed instruction was fashioned

from the principles of B. F.

Skinner's operant

conditioning"(Ornstein; 1982).
During the 1960's many federally funded
manipulative-based math and science programs were
introduced, but most soon then dropped or modified
(Phillips, 1987).

Reliance on the textbook and

teacher-dominated activities coupled with the
expectation that students should be quiet, should
follow directions, should copy from blackboards or
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workbooks, and should memorize the information the
teacher doled out still prevailed in the American
classroom (Ornstein, 1982).

Goodlad (1969) also

arrived at similar conclusions.
After observing 260 kindergarten and first grade
classrooms in one hundred schools in thirteen states
during the 1960's, Goodlad (1969) indicated that things
were much the same as they had been twenty years
previously.

The "new math" of the late 1960's and

early 1970's, was an attempt to improve the quality of
mathematic instruction from both a content and a
methods perspective (Post, 1988).

The writings of

Bruner (1960), Bloom (1964), and Hunt (1961) stimulated
recognition of the critical nature of early childhood
experiences in the 1960's (Sunal, 1982).

According to

Elkind (1986), Jerome Bruner's claim that "you-can
teach any child any subject matter at any age in an
intellectually honest way" became standard of the new
conception of young children.

The intellectual

importance given early childhood· education by the civil
rights movements and educational reform introduced the
concept of the competent infant.

Also, according to

Elkind (1986), Bloom's statement that a young child
attains half of his or her intellectual ability by age
four was another foundation for the conception of the
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"competent infant."

Finally, James Mcvicker Hunt's

idea of the flexibility of IQ shoved early childhood
education into the spotlight.

Early childhood

programming became more academically rigorous so that
children could move more rapidly once they entered
school.
The back to basics movement in the early to
mid-1970's was inspired by the discontent with the "new
math" movement (Post, 1988).

This movement virtually

sealed the doom of hands-on mathematics and science
(Phillips, 1987).

Textbook companies responded with

new textbooks series emphasizing paper and pencil
skills and accuracy in computational skills.
Because of its importance to the physical and
biological sciences, mathematics has been singled out
as the area of greatest need by the National Commission
on Excellence in Education.
Risk:

In the report, A Nation at

The Imperatives for Educational Reform (1983),

American education is described as being mediocre.
Schools and programming are in the spotlight again.
must glean from the past and envision the future to
implement what is good education for young children.

Statement of the Purpose
The purpose of this study is to review and to
analyze the literature in the area of preschool

We
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mathematical programming.

The following questions will

be asked in this study:
1.

Which behavioral and cognitive learning
theories are found in the literature which
are currently being used in mathematical
approaches with young children?

2.

Which methodology is most appropriate in
implementing a good, early childhood
mathematics program?

Need for the Study
Mathematics is an integral part of lives of young
children.

Early mathematical experiences must be

carefully planned to help form a firm foundation.
Without a sufficient number of appropriate mathematical
experiences at this early stage, young children may
feel frustration and failure (Dunlap, 1980).

Pressured

to learn through inappropriate methods, children may
get turned off to learning at a very early age (Elkind,
1987).

Children go to school with many preconceived

ideas and experiences in mathematics.

Many

five-year-olds, when they enter school, can count ten
objects, can recite the number names up·to ten-in
order, know the meaning of first, can recognize some
numerals (Charlesworth, 1984). • Whether these ideas
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enhance or hinder cognitive development is up to those
around him in the preschool years.

The need to

understand the kind of thinking that is done by
children and to recognize that children construct
knowledge, rather than accepting it as someone else's
construction, must be satisfied before teaching can be
useful to the child (Hendrickson, 1983).

In order to

meet the educational needs of young children, one needs
to look 1 at accepted learning·theories and their
implications on mathematics in early childhood
education.

Definition of Terms
Preschool years - Refers to the period from 3 years of
age to 5 years of age (Maffei and Buckley, 1980).
Preoperational stage - This period, beginning at
one-and-one-half or two years, lasts until
approximately seven years of age.

This stage is

characterized as a stage of representation an'd
symbolism (Copeland, 1979).

Child can use symbols in

an increasing logical fashion.
Concrete operational stage -

A

stage of development

that a child goes through starting approximately at
seven and lasts till eleven or twelve years of age.
The stage is called "concrete operational" since the
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necessary logical thought is based in part on physical
manipulation of objects.

The child no longer uses

perception of sensory cues as a basis for answering
questions requiring logical thought (Copeland, 1979).
Physical.knowledge - This term refers to knowledge
gained by acting on objects--touching, poking, pushing,
tasting, smelling, seeing, and hearing (Smith, 1987).
Logicomathematical knowledge - This term refers to
knowledge acquired when a relationship between object
is understood~

This is an internal process (Smith,

1987).
Maturational view of development - This position
assumes there is an internal driving force that leads
to the emergence of cognitive and affective systems,
which, in turn, determines the child's readiness for
mastery of developmental tasks (Sciarra, 1979).
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CHAPTER II

Review of the Literature
The teacher is primarily responsible for
children's learning.

This responsibility is often

influenced by the way they view how children learn.
Some subscribe to the theory that children are passive
learners and that learning is essentilly a "pouring in"
process.

Others maintain that children need to be

actively involved in the learning process.

The teacher

is a facilitator and an organizer of learning
conditions, which in turn puts the responsibility for
learning on .the children.

In this chapter, the

behavioral and cognitive theories-of learning will be
examined.

Each view has led to radically divergent

models of educational programs (Sundal; 1982).
,

Gagne's.Theory
Educators and parents agree that some type of
mathematical experiences should be part of an early
childhood curriculum (Mueller, 1985).

,

Robert Gagne.

(1985) views the teacher as the primary source for
learning in the classroom.

He emphasizes the

importance of sequenced experiences through maximum
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guidance by the teacher (Copeland, 1982).
/

question for Gagne is:
to be able to do?

The central

What do you want the individual

To answer this question, the teacher

relies on task analysis, the process of breaking
concepts down into smaller bits and pieces (Copeland,
1982).

Basically, this is a view that the desired goal

is equal to the sum of its component parts.

In terms

of learning, external conditioning is the key idea for
/

Gagne (Maffei and Buckley, 1980).

He is primarily

concerned with the "what" of the learning process.

He

is not particularly concerned with how it is that a
child actually learns.
/

To Gagne, instruction forms the backbone of the
educational process.
guided instruction.

Learning takes place through
He states:

In the most general sense, instruction is intended
to promote learning.

This means that the external

situation needs to be arranged to activate,
support, and maintain the internal processing that
constitutes each learning event.

At one point,

instruction may support the process of attending,
which is an early phase of learning.

At another

point, the external stimulation provided by
instruction may activate an internal strategy for
encoding a mass of facts.

And at still another
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point, instruction may primarily function to
provide cues that make a newly learned skill
memorable or readily applicable to a novel problem
encountered by the student.

Whether instruction

is given by a teacher, or is in some fashion
provided by the student, it has several important
functions in influencing the ongoing processes of
learning (Gag~e, 1985).
Gag~e has had a significant impact on curriculum
development and instructional procedures in the
classroom.

Teachers tend to be pragmatically oriented

in their classroom techniques.

If teachers find i

,/

method, such as Gagne's, that works, they will probably
adopt it (Maffei and Buckley, 1980).
Comparative Research
For example, in the Becker's study (1977), Direct
Instruction Follow Through Program (cited in
Rosenshine, 1983), students taught with structured
curricula did better on achievement tests at the end of
the school year than those who were taught with more
individualized or discovery learning approaches.

In

general, to the extent that the students are younger,·
slower, and tend to have 'little.prior background,
teachers are more effective when they structure'the
learning in small steps by giving detailed instructions
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and explanations (Rosenshine, 1983).

Recent research

(Clements, 1983) carried out with four-year-olds
indicated that properly structured, meaningful counting
activities can lead to improved performance in both
number skills and logical operations.

Four-year-olds

trained in classifying, ordering, and rational counting
skills made statistically significant gains on
criterion tests.

The control group, which did not

receive direct instruction, did not show improved
performance in the testing.
According to ,silbert (1981), a federally funded
10-year study called "Follow Through" evaluated several
major approaches to educating low-income primary
students.

The direct ·instruction approach was compared

with David Weikart's High/Scope, Piagetian-oriented
approach.

The Educational Development Center, open

education and the British Infant School, were used to
illustrate the psychodynamic approach.

The results,

presented by Abt Associates (1976), revealed that
students taught by the direct instruction approach
consistently out-performed control students on basic
cognitive··and affective measures (Silbe~t, 1981).
study is discussed in Appendix A.

This

Because non-low

income children had also participated and were tested,
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the results also suggest that direct instruction can be
effective with a broad range of children.
Carnine (1987) believes that kindergarten children
must experience a well-orchestrated transition from a
child-centered to a content-centered environment in
order to be successful in first grade.

Students who

received direct instruction in kindergarten showed a
substantial difference of one~and~one~quarter standard
deviation in math and language when compared to
Weikart's High/Scope approach (Carnine, 1987).
Throughout the nation, educational programs
constructed for school-age children are being
implemented in the education of young children (Elkind,
1986).

Glen Doman's Teach Your Baby to Read, Peggy

Eastman and John L. Barr's Your Child Is Smarter Than
You Think, and Sidney Ledson's Teach Your Child To Read
In 60 Days advocate the teaching of reading and math to
infants and very young children.

These children may be

exposed to direct instructions by their parents.

Stimulus-Response Theory
The stimulus-response theory not only emphasizes the
view that behavior is learned, but also stresses that
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learned behavior is the result of many independent
learning processes (Baldwin, 1967).

Skinner's concept

of operant conditioning emerged from the
stimulus~response theory (Post, 1988).

The theory of

operant conditioning simply states that living
organisms tend to repeat a behavior that is satisfying
and avoid a behavior that is not satisfying (Maffei and
Buckley, 1980).

This implies the teacher can shape the

learning behavior.

Appropriate behavior is gradually

shaped into desired outcomes.
done to the child.

Teaching is something

Through manipulating the

environment, modeling, and rewarding behaviors, the
teacher is a dominant force in the child's development
(Sunal, 1982).
Programmed instruction emerged from Skinner's
principles of operant conditioning (Ornstein, 1982).
One such program that utilized this approach was the
Becker-Englemann program (Stevens and King, 1976).

It

was primarily designed to develop skills in reading,
language and arithmetic for preschool to third grade
children.

It was marketed as the DISTAR program

(Morrison, 1980).

Academic activities were intenseij

conducted for twenty-minute periods.
verbatim from the teacher's guide.

Teachers taught
The principal

objective· involved th·e masfery of ·precision skills in
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basic arithmetic (Evans, 1971).
familiar drill and practice.

The procedure was the

Learning was viewed

essentially as the formation of connections, or bonds,
which were strengthened by exercise and. repetition
(Grossnickle, 1973).
In programmed learning, the learner receives
feedback whether the response is correct or wrong.

In·

the academic subjects, there is a great deal of telling
or questioning, with a heavy reliance on textbooks and
workbooks (Goodlad, 1979).

The approach favors a

paper-and-pencil emphasis (Copeland, 1982).
Most ,teaching, as presently practiced, would
conform closely to Skinner's view (Copeland, 1982).
Copeland explains that the procedures are simpler and
easier to use.

It is easier to tell children what to

do, to show and tell. using a program, than allow the
freedom and time to explore as a basis for
understanding.

Piaget's Theory
A

trend in recent years has been the use of

Piagetian theory in school classrooms.

"Perhaps the

most important single proposition that the educator can
derive from Piaget's work, _and thus use in the
classroom, is that children, especially young ones,
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learn best from concrete activities."
Opper, 1969).

(Ginsburg and

Ginsburg and Opper observe that this

proposition, if implemented in more schools, would
substantially change the role of more teachers and
their view of the learning environment.
At the 1988 Midwest Association for the Education
of Young Children's Conference in Omaha, Nebraska,
Constance Kamii made the observation that behaviorists
view the child as an empty vessel and teachers must add
knowledge drop by drop.

Those who adhere to the views

of Piaget (Piagetians) believe children have their own
intelligence and that knowledge is constructed from the
inside.

The child comes with a mental structure, or

accumulation of past experiences in the form of
schemes, and these will influence his apprehension of
reality (Ginsburg and Opper, 1969).
The logical structure of the child's mind is not
the same as that of an adult.

Young children do not

learn in the same ways as older childr~n and adults
(Elkind, 1987). Piaget has determined four basic stages
of development in children.

The first is a

sensorimotor stage, lasting to·~pproxim~tely 2 years
old.

Second, the preoperational stage, lasting fr6m

approximately 2 to-approximately 7 years.

The third,

concrete operational stage, lasting on the ·average from
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7 to 11.

Finally, there is the formal operational

stage, which is an adult level of thinking (Maffei and
Buckley, 1980).

According to Piaget, children progress

sequentially through these stages.
The preoperational stage is one of the most
puzzling to understand (Baldwin, 1967). · During the
preoperational stage, it is easy to underestimate the
child's ability on the basis of conspicuous mistakes in
simple, logical problems~ but easy to overestimate his
abili.ty on the basis of sensible behaviors in free play
situations (Baldwin, 1967).

The preoperational stage

is primarily a transitional one.

Piaget divides the

pre-school period from 2-7 into two parts.

In the

period from 2-4 years, the child achieves the capacity
to form mental symbols which stand for things or
events; he is able to create a mental substitute for
the real thing (Ginsburg and Opper, 1969).

Children

look at things, handle them, act like them, and in this
way incorporate a great deal of information about them.
During the period 4 to 7, the intuitive stage, children
develop a mode of dealing with problems.

He can

frequently feel his way through a problem to a correct
answer, but he still does not have a clear, conceptual
representation (Baldwinj 1967).

Preoperational

children can only think in terms of how theyiperceive
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things.

Although they may be verbally precocious,

restricted by inability to go beyond obvious features,
their thinking is characterized.as perceptual rather
than conceptual (Maffei and Buckley, 1980).

During

these years, children grow in understanding of the
world by testing,·investigating, and observing.

Such

manipulation is essential in developing real
comprehension (Almy, 1976).
Comparative Research
In a study (Rawl and O'Tuel, 1983), 96
kindergarten children, from six public kindergarten
classes in three elementary schools in Fairbanks,
Alaska, participated in a study to determine which kind
of mathematics program would produce the best results.
Three programs from three theoretical·perspectives were
developed.
focus.

The first program was behavioristic in

The second, cognitive developmental in outlook;

and the third program, eclectic in nature.

Children

were pretested with the Metropolitan Readiness Test.
The Comprehensive Test of Basic Skills, Level A, was
administered as a posttest.

The eclectic program,

which derived promising practices from both the
behavioristic and the cognitive developmental programs,
effected the least achievement, an average which
compared with the national percentiles (50 percentile).
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The mean score of the behavioristic program was above
average (77 percentile), and the mean score for the
cognitive developmental was at .86 percentile.

This

program, modeled after Piaget-based cognitive
developmental programs and encouraged "intense student
interaction with the physical and social environment."
(Rawls and O'Tuel, 1983).
VanDevender and Rice (1984) concluded that
students in a manipulative-based program had greatest
gains in achievement and in their attitude toward
mathematics.

In this study, one hundred eighteen

second graders were randomly assigned four programs for
a two-week course on geometry and measurement.

The

data collected demonstrated that the students in the
manipulative-based group had the greatest gains,
followed by the textbook/~anipulative group.

The

textbook7only group had the lowest achievement and
positive attitudinal increase.

This research

emphasizes the importance of the manipulation
instructional approach and stimulation during the early
years of development (VanDevender and Rice, 1984).
Becher (1980) concluded because young children are
unable to attend to direct instruction for any length
of time, their active (physical) and interactive
(verbal) involvement in the learning task is vital.
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Four- and five-year-old subjects were compared using
the two mathematical curricular approaches, Direct
Instruction and Indirect Instruction.

Indirect

Instruction, according to Becher, involved the children
as active participants and manipulators of objects.
Each lesson was presented as a new type of game.
Callahan (1982) conducted a study with entering
first graders, ability grouped, to examine school
arithmetic development.

All ability groups, low,

average and high ability students, received a textbook
approach.

He concluded that students, low in simple

number skills on entry to first grade, were still
generally immature in their school arithmetic
development three years later.

Also, programming

changes need to be examined for low-performance
students.

The textbook approach was used and made very

little difference in curriculum emphasis for any one of
the ability groups.

Callahan's observations point out

that there may be no single approach to teaching
mathematics with young children.
Burima-Siperko and Moller (1982) conducted a pilot
study to compare Piagetian learning theory and the
behavioristic learning theory.

Engleman-Carnine's

Direct Instruction Model was used.

Thirteen boys and

ten girls at 5 to 6 1/2 years were exposed to training
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in mathematics, specifically addition.

The study

demonstrated that the Piagetian and behavioristic
theories of learning can be operationalized.

But both

methods were ineffective in teaching pre-school
children how to add.

Worksheets vs. Manipulatives
Manning and Manning (1981), state that:

"The

worksheet and its first cousin, the workbook, are more
and more in evidence in classrooms for young children"
(page 85).

Kindergarten teachers dutifully and

mechanically pass out worksheets many times during the
school day (Christiansen, 1988).

According to Stone

(1987), worksheets play a major role in early childhood
programs because of many reasons.
reasons are:

Some of these

a) worksheets are more convenient; b)

worksheets can be taken home and provide parents with
the evidence of useful work; c) worksheets provide
seatwork for individuals; and d) worksheets provide for
quiet, controlled and structured atmosphere.

Parents

urge their children toward academic achievement.

They

are anxious to give theit child·the best possible start
in life and equate learning and development with
academically oriented, subject-centered;learning, and
teaching that is associated with formal.schooling
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(Sava, 1987).

Academically focused curricula for

preschool programs typically adopt a single,
pedagogical method dominated by workbooks, drill and
practice (Katz, 1987).
Developmentalists are convinced that there is a
process of unfolding from inside the child, and
force-feeding worksheets in isolated is inappropriate
for young children (Kamii, 1985).

Children come to

school, excited~ curious, and adventurous.

When

children's natural curiosity is restricted by
teacher-directed lessons, their desire to learn is
diminished (Elkind, 1987).

An environment limited to

paper, pencil, and crayons greatly reduces children's
chances for experimenting with the physical aspects of
their world and, therefore, tends to delay growth in
mathematics (Mueller, 1985).
Kamii and Williams (1986) suggest that most early
childhood educators are well aware that young children
learn better with hands-on activities than with
workbooks.

Young children do not learn the same way

older children and adults do.

Early childhood

mathematics activities should be hands-on investigation
(Mueller, 1985 and Stone, 1987).

For young children,

math is a verb--it is something one does.

According to

Piaget's theory, the foundation upon which all

26

intellectual development takes place is physical
knowledge (Smith, 1987).

Children gain physical

knowledge by acting on objects--touching, poking,
pushing, tasting, smelling, seeing, and hearing.
Logicomathematical knowledge is more complicated.

It

is acquired when a child makes a relationship between
objects (Williams and Kamii, 1986).
internal process.

This is an

Active exploration initiated by

children themselves and increased verbalization
contribute to the child's construction of knowledge
(Smith, 1987).
Fennema (1972) concluded that children learn
better when materials were available that suited their
cognitive ability.

Also, she supports the use of many

materials·at,early levels of learning, with a gradual
decrease irt their use .. as children are able to handle
the concept more symbolically.

Suydam (1984) concludes

that lessons that incorporate manipulative materials
have a higher probability of producing greater learning
than lessons that do not incorporate such materials.
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CHAPTER III
SUMMARY AND CONCLUSIONS

Summary of Findings
The issue of appropriate programming in math
experiences for young children is a perplexing one.
This is evident by Rhine's (1981) evaluation of the
Follow Through Program compares the Direct Instruction
with the Piagetian model.

The results suggest that the

Direct Instruction model produces the greatest
education gains.

The Abt Report indicated that the

Direct Instruction model ranked at or near the top on
most measures used in that national evaluation.
However, a recent study of these two models in
comparable New :York City schools showed·the two
educational models resulting in similar scores (cited
in_Burima-Siperko, 1982).

Clement, (1983) also found

that appropriately structured activities can lead to
improved performance.
Becher's (1980) study demonstrated an opposing
opinion:

teaching models using indirect models were

more effective in facilitating mathematical achievement
in young children than were methods using direct
instruction and drill.

Rawl and O'Tuel (1983) found

that the cognitive developmental approach yielded
significantly higher achievement in mathematics with
kindergarten students.
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Kamii (1985) suggested that there is a need to
define objectives based on precise -scientific knowledge
of how a child constructs knowledge.

Before children

can deal meaningfully -with numbers and.computation,
they must comprehend what numbers and computation mean
(Wadsworth, 1978).

Teachers should focus on the

development of the underlying cognitive processes of
the child and provide activities that are relevant and
yet challenging to the child.
Stimulating early childhood classrooms should
contain a plethora .of manipulatives and other learning
materials that will encourage and challenge children's
learning of mathematical concepts.

An environment

limited to paper, pencils, and crayons greatly reduces
children's chances for experimenting with physical
features of their world.and, therefore; tends to delay
growth in mathematics (Mueller, 1985).
The following list suggests guidelines for
developing developmentally appropriate mathematical
experiences for young children:

* Teachers prepare the environment for
children to learn through active exploration
and interaction with adults, other children
and materials (NAEYC, 1986).
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* Teachers recognize that children learn from
self-directed problem solving and
experimentation •(NAEYC, 1986).

* Teacher expectations match and respect
children's developing capabilities (NAEYC,
1986).

* Children are provided concrete learning
activities and materials associated to their
own life experiences (NAEYC, 1986).

* Learning about math should be integrated
through meaningful activities and not
through isolated skills (NAEYC, 1986).

* Both directed and nondirected activities
should involve physical materials as tools
for understanding mathematical concepts.
Young children learn best from their own
experiences.

Also, they learn from activity, from

exploring real objects, talking with peers, and with
adults (Elkind, 1987).

Children will construct

knowledge through their own mental activity (Kamii,
1985).

An environment rich with materials to explore

(Sava, 1987 and Elkind, 1986) to interact with will aid
in mathematical growth (Mueller, 1985).

Williams and

Kamii (1986) and Ginsburg and Opper (1969) support the
view that young children should be provided with
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hands-on, concrete activities and experiences to
promote intellectual development.

Good early childhood

programs should be meaningful to children and encourage
self-directed learning (Elkind, 1986).

By promoting

activity in the classroom, the teacher can capitalize
on children's potential for learning and encourage them
to unfold an under~tanding of the world around them
(Ginsburg and Opper, 1969).
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Appendix A
Over 180 school districts participated in the study.
The U.S. Office of Education commissioned Stanford
Research Institute to collect data and Abt Associates
of Boston to analyze it.

The instrument used for

measuring academic performances was the Metropolitan
Achievement Test, math subtests.

